Two opposite effects of Delta(9)-tetrahydrocannabinol on subthalamic nucleus neuron activity: involvement of GABAergic and glutamatergic neurotransmission.
Activation of CB1 cannabinoid receptors in the basal ganglia interferes with movement regulation. The aim of this study was to characterize the effect of Delta(9)-tetrahydrocannabinol (Delta(9)-THC) on neurons in the subthalamic nucleus (STN) and to elucidate the mechanisms involved in this effect using single-unit extracellular recordings in anesthetized rats. Administration of Delta(9)-THC (0.25-2 mg/kg, i.v.) stimulated (by 107% +/- 32%) neurons mainly recorded in the ventromedial portion of the caudal STN, whereas it inhibited (by 65% +/- 4%) neurons recorded in the dorsolateral portion of the rostral STN. The CB1 receptor antagonist rimonabant (1 mg/kg, i.v.) completely reverted these effects. The excitatory effect of Delta(9)-THC on STN neurons was not observed after antagonism of GABA(A) receptors by bicuculline administration (10 ng, icv.) or after chemical lesion of the globus pallidus with ibotenic acid. The inhibitory effect was abolished when excitatory amino acid receptors were blocked by kynurenic acid (0.5 mumol, icv.). These results indicate that CB1 receptor activation modulates STN neuron activity by indirect mechanisms involving glutamatergic and GABAergic neurotransmission.